Abstract. Recent models of parent-offspring communication suggest that nestling begging reliably reflects food requirements, and therefore should increase with nestling need. Need may be affected by short-term variations in hunger, as well as by long-term factors such as relative size, growth rate and body condition. In the present study, the brood sizes of barn swallows were manipulated to create differences in nestling growth rate and body condition. The extent to which begging behaviour reflects these differences was tested. I measured begging behaviour by removing nestlings from the nest for three laboratory tests in which temporal variations in hunger were controlled, and four target nestlings (small and large, from small and large broods) were tested simultaneously. Small nestlings and nestlings from large broods had lower growth rates and poorer body condition than large nestlings and nestlings from small broods, respectively. Begging was positively correlated with both short-and long-term determinants of need. However, when nestlings grew older (second test), the trend was mixed, mainly because begging levels dropped in the neediest nestling category (small nestlings from large broods). After nestlings had been exchanged between broods for 24 h, small nestlings from large broods improved their growth rate and body condition, but still begged less than expected from their long-term need. The results suggest that nestling begging strategies vary with brood size and with nestling rank. However, these variations may reflect not only long-term need, but also nestling response to past experience or to variations in the cost and effectiveness of their begging efforts.
The offspring of birds and mammals solicit food from their parents by a combination of movements and vocalizations which appear costly. This behaviour was once suggested to be a mechanism by which offspring manipulate their parents (Trivers 1974) and outcompete siblings (Harper 1986) . Recently, however, there has been an increasing tendency among researchers to view it as an honest signal of need (Godfray 1991 (Godfray , 1995a Redondo & Castro 1992; Kacelnik et al. 1995; Kilner 1995; Cotton et al. 1996; Kilner & Johnston 1997 ). This development is based on theoretical studies of the handicap principle (Zahavi 1975 (Zahavi , 1987 for both signalling of quality (Grafen 1990 ) and signalling of need (Maynard Smith 1991) . Using this framework, Godfray (1991 Godfray ( , 1995b has shown that the level of solicitation should be a true reflection of the offspring's need (defined as the benefit to the nestling from obtaining extra resources) as long as solicitation is costly to produce and the benefit from obtaining more resources increases with diminishing returns. A general prediction of Godfray's models is that, everything else being equal, solicitation for food should increase with the offspring's need. However, this relationship may be confounded by additional factors, such as the offspring's past experience (Stamps et al. 1989) , variations in the effectiveness and cost of solicitation (Parker et al. 1989; Godfray 1995b) , and sibling competition (Smith & Montgomerie 1991; Price et al. 1996) .
Another difficulty in testing the relationship between solicitation and need is that need, as defined by Godfray (i.e. the marginal benefit to the offspring from obtaining extra resources), is likely to be affected by short-term variations in hunger, as well as by long-term factors, such as relative size, growth rate and body condition (reviewed by Price et al. 1996) . In birds, begging clearly increases with the degree of food
